Establishment of FSH-responsive cell lines by transfection of pre-ovulatory human granulosa cells with mutated p53 (p53val135) and Ha-ras genes.
Human granulosa cells were immortalized by transfection of the primary cells with a mutated p53 gene in combination with the Harvey-ras oncogene, yielding established cell lines designated HGP53. Here we report that forskolin, 8-Br-cAMP and FSH modulate cell growth and steroidogenesis in HGP53 cells. Low concentrations of 8-Br-cAMP or FSH stimulated cell proliferation, while higher doses attenuated cell proliferation. Progesterone production was already evident at an FSH concentration of 0.3 mIU/ml and was maximally stimulated (50-135-fold) at 50 mIU/ml of FSH. Expression levels of steroidogenic acute regulatory protein (StAR), adrenodoxin and cytochrome P450scc were enhanced 64-, 48- and 3.1-fold respectively by FSH stimulation. Dexamethasone enhanced FSH/cAMP-induced steroidogenesis and this effect involved a marked elevation in the intracellular level of adrenodoxin and P450scc, concomitantly with a marked decrease in StAR. Conversely, basic fibroblast growth factor attenuated FSH-stimulated progesterone production, and this effect involved reductions in adrenodoxin, P450scc and StAR levels. These data suggest that the rate of steroidogenesis may be determined by the ratio of StAR and P450scc, rather than by the level of each protein alone. Whereas FSH at a low dose slightly reduced apoptosis induced by serum withdrawal from HGP53 cells, higher doses enhanced it. Dexamethasone dramatically attenuated FSH- or forskolin-enhanced apoptosis. In conclusion, FSH-dependent mechanisms of differentiation, luteinization and apoptosis can be preserved in human granulosa cells immortalized by mutated p53. Moreover, this system lends itself to studies on cross-talk between the endocrine and paracrine factors that control these processes.